Background: Variations in care for pregnant women have been reported to affect pregnancy outcomes.
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Approximately 85% of childbearing women in the United States are medically low risk. 10 The health care delivery system promotes higher levels of care, fueling unwarranted procedures among healthy childbearing women. 11 The vision for high-quality, high value maternity care in the United States has been hampered by a lack of common definitions of risk in pregnancy. 3, 7, 9, [11] [12] [13] In 2012, the Center for Medicare and Medicaid Innovation began Strong Start for Mothers and Newborns, a 4-year initiative to test innovative models for improving childbirth outcomes for Medicaid beneficiaries. Data from the Strong Start grant sites provides an opportunity to evaluate Level 1 care as the appropriate level of care for the majority of childbearing Medicaid beneficiaries.
Low-risk childbearing Medicaid beneficiaries are marginalized by a system poorly designed to provide Level 1 care, often providing higher treatment intensity than required by their medical characteristics. 11, 14 The purpose of this research is to evaluate the variations in care and outcomes of childbearing Medicaid beneficiaries enrolled at AABC Center for Medicare and Medicaid Innovation Strong Start sites between 2012 and 2014.
| METHODS
We analyzed data from the AABC Perinatal Data Registry (AABC PDR TM ), version 3.5, one of the largest observational, prospective, de-identified, perinatal data registries in the United States. The PDR measures 189 demographic, descriptive, and process-and-outcome indicators while adhering to the guidelines from the Agency for Healthcare Research and Quality including quality assurance mechanisms that ensure completion of data, systematic patient enrollment, minimization of loss of follow-up, and data consistency checks through verification with medical records. 15 The registry is reliable and valid, exceeding birth certificate capabilities with 100% consistency for 10 variables when cross-matched with two data sources. 16 Childbearing women sign a consent form to participate in the data registry on their first obstetric visit. Perinatal attrition is tracked and includes medical attrition, and elective transfers of care and migration.
This analysis includes all 3136 Medicaid beneficiaries enrolled in prenatal care with AABC Strong Start sites between 2012 and 2014 who gave birth during this 3-year time period. (Figure 1) . A descriptive analysis of socio-demographic and medical characteristics of the sample were compared with publicly available national birth certificate data and analyzed for similarities. 17, 18 Next, the core perinatal outcomes of all 3136 childbearing Medicaid beneficiaries giving birth at Strong Start sites, including medically indicated transfers of care, were analyzed and compared with national birth statistics from 2013 and 2014. Finally, cases coded as low risk on admission in labor were analyzed, using descriptive and inferential statistics to evaluate care processes, variations in care processes, and core quality outcomes.
The AABC Medicaid sample was coded for low medical risk status on admission in labor ( exclude a woman from being admitted into a Commission for Accreditation of Birth Centers (CABC) Accredited Birth Center was coded as "medical risk." A final category, termed equivocal evidence exclusions, was used to control for warranted variation in this sample. Equivocal evidence exclusions are risk factors that have an equivocal scientific base, where one or more treatment options are appropriate, and the condition is known to increase health care utilization. For example, it is within scientific acceptability standards to admit and manage diet controlled diabetic clients to the out of hospital setting for labor and birth. However, because gestational diabetics require a higher treatment intensity, they were excluded from the analysis of variation in practice. A total of 1054 (33.6%) childbearing women were coded as having a medical or behavioral exclusion risk factor ( Table 1 ). The remaining 2082 childbearing women in the sample were coded as medically low risk and appropriate for admission to the home or birth center setting on admission in labor. Only the women coded as "low medical risk" were included in the descriptive and inferential analysis of care processes variations and pregnancy outcomes.
After the descriptive analysis was complete, four outcome variables: (1) elective induction of labor, (2) episiotomy, (3) breastfeeding, and (4) cesarean delivery were selected for further examination. However, three of these variables were unsuitable for further analysis. There were no elective inductions in the sample and the number of episiotomies was small. Data for breastfeeding on discharge was not a mandatory field and was unreported for 38.8% of the sample. Cesarean delivery was a mandatory variable within the PDR, thus data on cesarean were well reported with no missing data, making the data suitable for detailed analysis.
Binary logistic regression was used to further examine the relationship between cesarean and predictor variables. The model contained six independent variables. Use or nonuse of hydrotherapy in labor, 19 continuous versus noncontinuous labor support, 20 use or nonuse of intermittent auscultation, 21 and elective hospitalization versus outpatient admission in labor 22 were chosen as evidence-based processes with relationships to cesarean birth. Race and parity were included because they demonstrated statistically significant relationships within the sample. An Institutional Review Board Exemption was obtained by Texas Woman's University in March 2015.
| RESULTS
The sample includes data from all 3136 Medicaid beneficiaries enrolled in care and giving birth with 45 AABC Strong Start sites in 21 states between 2012 and 2014 ( Figure 1 ). No participating birth centers were excluded from the sample; all sites had complete data, which is defined as having no more than 5% incomplete records.
| Socio-demographic characteristics
The AABC sample has a similar socio-demographic profile compared with the United States Birth Certificate data during the study time period (Table 2) . 17, 18, 23 The AABC sample is younger, with a higher percentage of non-Hispanic white women and more unmarried women than national birth certificate data from the same time period. The medical risk profile of the AABC sample is similar to national data with slightly more women in the AABC PDR having diabetes than the national average. 18 The sample coded as low risk has a significantly higher percentage of unmarried, and non-Hispanic white women. Women with medical risks identified on admission tended to be younger, less educated, and more likely to be unmarried on average. When we examined perinatal outcomes, the Medicaid beneficiaries giving birth within the AABC Medicaid sample exceeded national benchmarks for several perinatal quality indicators (Table 3) . 18, [24] [25] [26] [27] Within the AABC Medicaid sample of 3136 births, there were no elective inductions of labor before 39 weeks. The rate of episiotomy within the AABC sample was 2.1%, below the national benchmark of 5%. 26 The nulliparous, term, vertex, cesarean rate within the AABC Medicaid births was 14.1%, one-half the rate of 26.9% in the national data. 18 Excluding unreported data, the exclusive breastfeeding at discharge among AABC PDR Medicaid beneficiaries was 92.7%, higher than the national average of 41.5% (Table 3) . 18, 25, 27 Next, we examined the processes of care provided within the AABC sample that led to improved outcomes. For this analysis, the sample coded as low medical risk on admission in We also evaluated the extent to which patient preferences were met, and we found that the AABC model of care demonstrated good accountability to patient preferences. For childbearing women coded as low medical risk on admission in labor, the majority delivered at their intended birth site ( Table 5 ). For example, among 1760 women intending to give birth at home or at a birth center, 1468 (83%) birthed at their intended location. Ten percent of women initiating care with the intention to give birth at home or in the birth center, required hospitalization on admission to care in labor. Another 7.5% of women were admitted to the home or birth center setting in labor and required transfer of care to the hospital setting during labor.
Medical risk/equivocal evidence exclusions (N=1054) Details
The second patient preference evaluated was infant feeding preference. The birth center model demonstrated accountability to women's infant feeding preferences (Table 5) . Excluding unreported data, significant differences in intention to breastfeed were demonstrated upon admission to prenatal care with more non-Hispanic white women planning to exclusively breastfeed than black and Hispanic women (88.0%, 72.2%, and 63.6%, respectively). This racial disparity disappeared during the perinatal episode of care, and by the time of discharge there were no significant differences reported in exclusive breastfeeding by race among women of low medical risk among non-Hispanic white, black, or Hispanic women (92.1%, 91.3% and 91.8%, respectively). One-half of the women who expressed an infant feeding preference other than exclusive breastfeeding on admission to care (n=665) experienced a conversion of preference and were exclusively breastfeeding on discharge from the birth episode suggesting a relationship between the care model and reduction in breastfeeding disparities.
The third example of adherence to patient preferences included the elective use of hospitalization in childbirth among medically low-risk women. The use of hospital facilities in this sample was less than 30%, in contrast to national data in which 98.6% of births occurred in the hospital setting. 18 In the absence of medical risk factors requiring hospitalization, one-fifth of beneficiaries in the low-risk sample chose elective hospitalization in labor.
| Variations and predictors of cesarean
Cesarean birth among the AABC sample is lower than the national average with notable variations. Maternal age, education, gestational age, and number of prenatal visits were not a significant factor in mode of delivery in this sample. Women giving birth vaginally were more likely to be multiparous and married. Statistically significant racial variations were noted. Among nulliparous, term, singleton, vertex pregnancies, the cesarean rate was 6.9% for non-Hispanic white, 11.1% for non-Hispanic black, and 10.8% for Hispanic women.
Among the 2082 AABC births coded as low medical risk on admission in labor, 457 (22%) chose elective hospitalization. Elective hospitalization is a preference sensitive variation within the sample and is significantly associated with cesarean delivery. Controlling for known medical risk factors on admission in labor, 9.0% (n=45) of the beneficiaries who elected hospitalization had a cesarean birth, compared with 2.7% (n=44) of those with home or birth center admission. Of the 455 women who chose elective hospitalization in labor, 283 (62.2%) were unmarried. Women choosing elective hospitalization were significantly younger than women choosing birth center or home admission. Binary logistic regression was used to model the risk of having a cesarean delivery while controlling for parity, race, hydrotherapy, elective hospitalization, continuous labor support, and intermittent auscultation. As shown in Table 6 , only two of the six independent variables made unique statistically significant contributions to the model (parity and elective hospitalization versus outpatient admission). The strongest predictor of cesarean in this sample of medically low-risk Medicaid beneficiaries was parity, with first-time mothers having an adjusted odds ratio of 5.33 (95% CI 3.18-8.92) when compared with multiparous women. Elective hospitalization also had a strong relationship with cesarean risk, with an adjusted odds ratio of 4.13 (95% CI 2.12-8.04). Race and use of independent care practices such as continuous labor support or exclusive intermittent auscultation were not independent predictors of cesarean birth in this sample.
| DISCUSSION
Between 2012 and 2014, 3136 Medicaid beneficiaries enrolled in care and gave birth with AABC Strong Start sites. The enrollees exhibited a similar socio-behavioral and medical risk profile as women giving birth in the United States during the same study time period. The outcomes of care through the AABC model demonstrated lower induction, episiotomy, cesarean delivery, and higher breastfeeding than national benchmarks.
Previous research has demonstrated that women of low medical risk are susceptible to unwarranted variations in medical intervention. 14 This study explored the birth center as a Level 1 model of care which provides effective care and preference sensitive care, leading to high quality outcomes.
The AABC PDR is robust and serves as a useful tool to evaluate concepts of risk, quality, and effective and preference sensitive care among childbearing Medicaid beneficiaries. A principal strength of the study was the use of longitudinally collected data from one of the largest perinatal data registries in the United States with the capacity to quantify a multitude of behavioral, social, and medical risk factors.
Unreported infant feeding data is a significant limitation of this study. Between 2012 and 2014, breastfeeding was not a mandatory variable within the PDR. Close to 40% of the infant feeding on discharge data was unreported across the sites, ranging from 15.6% to 55.4% at the site level. Analysis of unreported breastfeeding data demonstrated that no site contributed to more than 3% of missing infant feeding on discharge data. A pattern of completion was noted between breastfeeding variables, with 63% of the data being complete for both intention to feed and feeding on discharge from the birth facility. Racial disparities are known to exist among childbearing women, with institutional racism understood to be a factor. 28 Racial disparity in utilization of birth centers was noted in this study, with underutilization in communities of color, specifically among black and Asian women. In contrast to birth certificate data, race was not independently predictive of cesarean delivery or bottle feeding within the AABC Medicaid sample. Although there were racial disparities in intention to breastfeed on admission to prenatal care, these disparities were ameliorated during perinatal care and through the postpartum period. These care conversions suggest a potential role for the Level 1 birth center model of care to protect against racial disparities. More research is needed to understand the underutilization of birth centers within communities of color and the potential for the model to reduce racial and ethnic disparities in birth outcomes.
Elective hospitalization is a driver of poor quality among medically low-risk childbearing Medicaid beneficiaries receiving care at AABC Strong Start sites. This finding is consistent with previous research demonstrating that hospital facilities vary in their ability to provide Level 1 care for childbearing women. 29 This variation warrants further investigation because 80% of the costs of childbirth are consumed by the hospital facility fees associated with birth. 30, 31 
| CONCLUSION
The American Association of Birth Centers (AABC) model of care is a risk appropriate, Level 1 model of care serving a socio-demographically diverse, predominantly lowrisk population. This study demonstrates that childbearing Medicaid beneficiaries achieved high quality outcomes within AABC Strong Start sites. The birth center model of care is aligned with the national quality movement, demonstrating adherence to effective care and patient preferences. Elective hospitalization in labor was an independent and significant risk factor for cesarean delivery in this sample. Continued expansion of access to the Birth Center model of care among childbearing Medicaid beneficiaries offers promise in improving population health, patient experience of care, and value.
